Abstract
Introduction
; nifH using primers nifHF/nifHR (the PCR product was approximately 800
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129
All the sequences obtained in this study were deposited in the GenBank database and 130 were blasted in GenBank to search for homologous reference sequences. A 131 phylogenetic tree was reconstructed for each gene by the neighbor-joining method [38] 132 with Kimura's two-parameter model using MEGA version 5.05 [42] . The topology of 133 the phylogenetic trees was evaluated by the bootstrap method with 1,000 replicates.
134
Multilocus sequence analysis (MLSA) is well known for providing data with greater 135 discriminatory ability than analysis using a single gene [28, 50] , and thus MLSA was 136 performed with combined sequences of the three housekeeping genes (recA, atpD and 137 glnII), and the sequence similarities between the tested and reference strains were 138 calculated as described above. Genospecies were defined based on the MLSA 139 relationship using a 97% sequence similarity threshold, as suggested previously [26] . A c c e p t e d M a n u s c r i p t 9 community. The biodiversity indices for each sample were conducted in the Vegan 148 package (version 1.17-4) and calculated using the R statistical language (version 3. 1 A c c e p t e d M a n u s c r i p t 11 S1). In the recA sequence analysis ( Supplementary Fig. S1 ), 18 recA genotypes were 192 identified among the isolates that were grouped into nine clusters ( to A. pusense by MLSA (Fig. 1) . Therefore, since Ensifer sp. I, Ensifer sp. II and A c c e p t e d M a n u s c r i p t
17
Rhizobium sp. also represented potential novel groups, the nodules of S. cannabina 324 might be a source of novel microsymbiont genospecies.
325
The close phylogenetic relationships of the nodA and nifH genes ( Fig. 2 and   326 Supplementary Fig. S5 
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